The work of Benedict and Roth (l), published in 1913, indicated that there is little if any consistent difference between the basal metabolic rates of vegetarians and non-vegetarians.
sufficient number of human subjects to form the basis for a valid statistical analysis were in this case augmented by the rarity of genuine lifetime or long time vegetarians.
The scope and extent of the project are indicated by the tables and the list of acknowledgments at the end of the paper.
No subjects were used who, after medical examinat,ion, showed any physical or pathological abnormalities.
As a convenient means of comparison, the Du Bois normal standards were employed in calculating results.
A further check on the work done in Boulder was made by determining the basal metabolic rates of twenty-six non-vegetarian students.
The McKesson Metabolor and the Benedict-Roth apparatus were used for most of the tests. In Europe all of the determinations and calculations were made by the local technicians, and the results merely checked over by the senior author.
It should be stated that none of the subjects was a vegetarian in the strictest sense, as they all used milk freely, and occasionally eggs. Most of the lifetime veget.arians, however, had never tasted flesh, fish, or fowl in any form, and the long time vegetarians, save when otherwise indicated, had been equally strict in their dietary habits since becoming vegetarians.
66 of the 70 subjects used in the whole investigation were staff members in various vegetarian institutions, and their dietary, while not entirely uniform, was always of the low protein type.
In most cases the subjects slept in a special room, after early, light evening meals, and the determinations were made in the morning before they left their beds. The environmental conditions of diet, occupation, etc., were more nearly uniform than is usually possible in experimental work on human subjects.
The wide distribution of the subjects among various nationalities should also be noted periods of vegetarian habit up to 5 years or so are not Iikely to have any effect on the average basal metabolic rate. Longer periods, however, seem to be effective, and the average rate of vegetarians of 10 years st.anding or more was approximately the same as that of lifetime vegetarians.
Results
No vegetarian of 8 years standing or more showed a rate above -5 per cent. The data of Table II accuracy is claimed for Chart I, but it seems significant that the graph representing the mean of the basal metabolic rates is nearly horizontal during the first 5 years, drops rapidly during the next 5 years, and levels out during the last 5 years.
The following tabulation, giving the results for seven Americans, habitual (lifetime or long time) vegetarians who ate meat not more than once a month and usually less frequently, seems to indicate that a lapse now and then from the strict vegetarian The average basal metabolic rate of twenty-six non-vegetarian American subjects taken under equivalent conditions on the same apparatus was -3. Tables III and IV give the essential data of two control groupsone in Colorado and one in Switzerland.
Only one determination could be made in each case, which may account for the wider range of values found.
This range, of course, overlaps that of the vege-tarian group, but the sizes of the two groups seem suficient to give statistical validity to the difference between the two averages, notwithstanding the wide individual variations. These, in fact, do not exceed those commonly observed in basal metabolic work on normal subjects.
DISCUSSION
The significance of these results is not at all clear. The long period of t.ime required to produce the observed effect eliminates the possible influence of differences in digestibility, absorption, etc. It seems clear that some rather profound effect upon actual cell metabolism is indicated. Perhaps it may be tentatively suggested that the cells of the organism, confronted over a long period of time with a low supply of amino acids, gradually adjust their metabolic processes in such a way as to increase the mechanical eficiency of the body as a heat engine and thus enable the organism to carry on its normal functions with less loss of the total potential energy of the food in the form of heat.
It should be stated that the sublingual temperatures of forty-two of the subjects-all of the cases in which this factor was observedwere always between normal limits, 36.7-37.2".
While no physical or psychological tests were made, it can be confidently stated that the subjects used in this investigation were at least up to normal averages in physical health, strength, and endurance as well as in mental int'elligence and alertness. They included physicians, technicians, nurses, and oflice employees and many of them were athletic.
SUMMARY
The average basal metabolic rate of twenty lifetime vegetarians was found to be 11 per cent. below the Du Bois normals.
Study of a large group of long time vegetarians indicated that a period of from 6 to 8 years of vegetarianism is usually required to produce this effect.
Occasional lapses from strict vegetarianism on the part of habitual vegetarians do not affect the average rate.
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